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(57)Abstract: go ft 

PROBLEM TO BE SOLVED: To decrease ON resistance 1 
furthermore in a storage mode MOSFET. 
SOLUTION: A mechanism for holding charges is provided 
between a gate electrode 8 and a surface channel layer 
5. More specifically, a floating gate 12 is provided 
between the gate electrode 8 and the surface channel 
layer 5 to form a two layer gate structure. The floating 
gate 12 is injected with electrons in order to offset the 
relation between the gate potential and the field on the 
surface of a semiconductor. Since the charge holding 
mechanism can have a negative potential even if the 
gate potential is equal to or higher than zero, an 
MOSFET having ON resistance equivalent to that of a 
depletion type device can be obtained while keeping 
normally off characteristics. 
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40 h 1 2 ri^J&Stl&o 

[0 0 6 8] SE^T, JftttffcU J: r-Mg8> 7 
n-ff >^*- h 1 2 0*m*RffcBt"TBBo 

7^a^ Q 

[0 0 6 9] (16 (c) UTK-fXfl] f LT, VIHIiK 

Ki^-f >sii i ^geM-r^o Astftu iooo 

50 [0 0 7 0] 7D-x -f >^r- h 1 2^0|| 
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WiiXSrfTOo CO«Kfr±A«3fi[«&iatia7»-7PL, - 

0 m > t ^iSf v± A t: o ^ x isiw-f z> o 

[0 0 7 1 ] ^<OffiXI±, 7n-x-< >VY- h 1 2 
(SEffi^+**« 5 4 a, 4 b) 

H4L<ii7D-f^ yy- hi 2 t Y- h n s <o 

oil), ->>; 3>^ftm7 a, 7 b 10 

%> o 

[ 0 0 7 2] fit, 70-T^ >^'- h 1 2 £^ig 
fi8 fcOBtJt-^T*****^-*- ^»»*. 17 (a) 

iiTFir X o itZ, y-^Sgi o, KK>«fii i £r 
itUJ: 7n-f>f h 1 2 iznm>ffit Ltt 26? 

- us 8 tnmojj&s 7D-f >yy- h 1 2 t 

(b) KTjrTJ: ^ y-^SSl 0, KU>f>«ftl 

1 *7-*tK]gii: Lt^- Mgl 2 left <0f£E£ Sift] 
1-^ 0 iiUZJ: «9 , 7u-t^ y>?Y- h 1 2 

[ 0 0 7 3 ] :^i:Ut, Bli:StMOSFETi* 

[0074] t*2 nmm) m s ^mfesntc^ ^ 

lt*MOSFETO»fm««*^i-o *HttJBJ8 
Tli. »l*»JB»OMOSFEToy-h*it*a23E 

[ 0 0 7 5] ISt^tJ:^:, **M^MOSF 

0->'j3 >RffcBl7 a *frLT, y»j3>aikil 3*' 
»*StLTV** 0 fit, CO->U3>aftRl 3<7)_t 

[0 0 7 6] lOioift^^Tii, *>V3>Mft 
JR1 3 t v'j =f>BMfcK7 a fc <TC#ffiU J3^T«W* f 

■/Sfi/dWi*, lii»»7n-f^n-l^ 

[0 0 7 7] «:*5, $IIf^C^lt^)M0SFET 50 
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it, m i 6 {zm-rvt^Mo s fetuwlt, 
[oo7s] (m3nmjfm) i9u, ^iuukrus 

«t*M0 S FETOltfrMt#/££^-to **tt»JRli, « 
[ 0 0 7 9 ] 19 U^i"<t 3 U % $HftiS^)M0 S F 

[0 0 8 0] »#i£*««l±, i/^-SEPROMiB 
y-Ufi (3>hn-;uy-H 8 a<7)2it#i|C0M 

■v & &se®^ -v *;ujb 5 c h titzmoL 

iiot^, Oris, V-^I«4cliV-^*«4b 
v>£ 0 V-*lfi&4 c t 7-X«4 b £ 

[0 0 8 1 ] fit, MO Sffctt«*i: 

[0 0 8 2] :<7)J: 9 £flU3SU±5v»Tti:. U 1 0 il^i" 

t'J7S:%4?^ 7n-f^n-M2ai:>t7 

[0 0 8 3] ^ilCJ: *K 7D-rO^-Fl2a 
i:mW f SASii*t, 70-7^ H2A f 
70-7^ Y 1 2 a tft«?ixTv^7t*5>, 7 

[0 0 8 4 ] -f-LT, *yh + t'J7S:ffl^:it, 
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IZ7U-T 1 sff- b 1 2 aOTcO->'J 3>ffiMfcJg7 
a -v'££«tfci: LTi, MO Sf*ftffi«i «* ISI 
& ^SBg-T"* & £ *i> , M O S tbfP t-f m * * £ t 
(±&v\, MOStllMi:it KUOfgl 5(4 

[0 0 8 5] &i5, $SIBSi:fclt5M0SFETO 

[0086] (^4 xraii) ei i it-, *nmmi~ 

[0 0 8 7] HI 1 (C/p-fJ: 0 $%tei^<?)MO s 
FETIi, MO Sf^B««<0fltUi:Sf?±ASrfif-7##ii 
*f«tl;i«Ltv»l.o S§&«fcfii*»±, MOS 

MOSFET£SfcillS4>TMO SftftWrffMLtt 

[o o 8 8] mz&*Qitm. >yy-h i 

2 aRV-'Y- h^S b) 8 a»21 

V-^W4c«)±C2 Jf «ii/4 f BJ& $ flfcflMi 1 & •=> 

[0 0 8 9] Sfc, MOSf£B&»i*£*§&*«*SK;i3 
tt-5>7D-7--f b 1 2 , 1 2 ai [ o5:A'ot« 

jfcfcfcoT^* (d + <7),^SP#5B) o fc/iU MOS 
ft»«*fc*Sa*«*U*S«t4^- h«*8s 8ali 

[0 0 9 0] Z(OX 9 SftSfifc^ii^-Cti, 11 1 2 JC^i" 

- MIS 8 t 7-XII 1 0M KV-f 1 r7 

[ 0 0 9 1 ] tSa***oy- h^ffi8 a i: 7 

n-f-T >^*r- h 1 2 a t<DP B 10S*li s MOSlft 
ffi$L<T>¥- hfg8 k7n-f-( ^irr- b 1 2 i<OH 
OS*«\ 7D-f< h 1 2 t^igfl: 

iltliSlf ^^^85^-7-^^4 a, 4 b) t 
om<0®%t}t<<Ximt~'b2^t:»t>, 7U-7-4 
Y- b 1 2 0*tttt**a*«(*«>r- Hf 8a<Ol 

<oy- nt8ai7D-f-f >?-r- b 1 2 a tcoroi 
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[0 0 9 2] l^iii:, ±E«jftfc-*-4;: <h U J: t) . 

u, «3Xitssi:mttu. Mos«ifta*Ja*i-oa* 
y- h 1 2 s(o±ff)^') ^ >mtm? b&y* 

ttfci: Ltt, MO S»fl5(=IB#4r-5-*.*C fcMt&v» 0 
[0 0 9 3 ] £fc, $IfeiSCUltiMOSFET<?) 

§ssdtii, mmmmmA-t3iirz®6 U) omco?* 

MJV^'7 7-(IgO-7^^i:Lt, 2nd-poly 
S i <oi7f/W:y- h^is ty- h^®8 art* 

»i:H*IKci-*LtfJ:ir»>SttT**fcH>, K93 

o 

[0094] *nt&Mmr*iL QF&&frmmz& 

[0 0 9 5 ] (*5«tt»K) HI 3 MttiBllC 
iiit^MOS FET^»fm««S:^i-o ***JI^®«±. 

[0 0 9 6] HI 3U7Fl-«t9U, *Iif^OMOS 
50 FETfi, y-MS8M'70-f>f>^-M2 

[0 0 9 7] ^O.t ^ WZihfrBt Lty'J n 

o 

[0 0 9 8] £Jb\ *Si*©iSU*iit4M0SFET 
(4^ *l*at3BS8U*»t4H6 (a) lc±5^Tv';^> 
*<fci!7 a *3B*Lfc«)t), ->•; ^ >B£ffclf|7 a <75 9 
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O 

[0 0 9 9] t fc, •> 'J 3 >^tK 7 

B*fbM7 biJfflMtLTi 
[0100] (§16 £JtiBS) S14I:, *%lfc&au: 
±5lt&MO S FETWBrMtSfifcSrTjvfo *H*Sf^li, 

!tiWT-i4„ 70 
[0101] HI 4 iZTp-fX -7 ^^SgBasOMO S 
F E T It , M O S ft »**«>ffe 1= « W & A * ft n # $ ih 
frftmiMf&LX^Zo 'tis, MOS 

MO S FET£«fc£l§#TM0 Sftftffi***^* Ufci: 

* t , -toft * is* <b <b stn/diai-suii 
[0102] ##ji*ffi*si±, 7d-t-( >rr- b i 

2 aStfy- hmffi (=> l-o-i^'- M 8a«2i 
SLfcp-113 c RO'CKOp-SJi 3 ccoSHIgGUffM 

♦Ml 1 7izti Y\s<< >WM1 8rfmWt21xX^Z> 0 

[0 10 3] itz. MO Sftfi)T$Mt&£&&mmzii 
tt*7n-x-C >yr- b 1 2 s 1 2 a^o/i^otf 
rttftorSD, MO S{t»^*£t Jstt 

<H + 0.&4*»#J8!) o 

[0104] iwj:^ ^mmza^xtt, v-bmus 30 

[0 10 5] ^fLUil9s p*Ifl 7ffl*ib7U-f 
-r h 1 2 a H«WS:i£Ai--5)^ t**T-§*o - 

[ 0 1 0 6] *nmnmzisit&Mo s feti*, p- 

S13c^-XDt3a, 3bS:«*t4R»:|«I»»: 
JKfifcU *U-CI±^LTv>^(/»3j*^-^^J*3 a, 3 b 40 
£v -yaffil 0t3>?^ h /,:*!> U^:-*fH£ 

3a, 3 b<r>mmm-mm+Z>P*M0>3>9? bISi 

tl^BlC, 0 6 (a) C^tIg«7*h I JV^?7< 

xe(iiitt*^x^s:8EHi-tLif, mo s»ft**tm 
^»:«*etL* (»7*ifc»so mi scftakssc 

iStt4M0SFETOirWfl|J£*Srr. >£|SJfe?l2S<i, 

;U35<7)M 0 S h 7 > v x ? iz^H^o— 50 
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[0 10 7] Hl5t:StJ:ii:. n-SO^jgffcglS 
5 1 WftSSBUp-ffiJBS 3* f B/S:j?^T±5»), CC0p 
Ii5 3»*iir>i:n , I<07-XSa54 a> Kl"f 
>«i«5 4 bdWHLTBASlt. ?«.i:v-xf«5 
4aiKM >m&5 4 b t OF.fi £o & C J: d Ugt®?- 
Y^-iKf 5 5 A^J&SftTv^.&o 

[0 10 8] fit, SEiE*- + **« 5 5*>±»U*1 
<0*&*ffil£: LTOv'J 3>^<t^5 7 a f^LT7n- 

Y-b6 Q(n±.r~m2<r>^mt LT<r>->'j a>»ftii 
5 7 bi^Lty- bWU5 8* f ^figi5ttT^^) 0 
[0 10 9] tLt, y- 8W7n-f •* > 

^y- h 6 0 £$tr£tt3EiB£SUam*felftR5 9 sOTfc 
j&i? tir £ •) , vn&ltli 5 9 izwm s iutfc n > ? ? 

4 b, y-HS5 8, Sl>'p-ai5 3^tSi:S 
■ [0110] KfflfJdt i? ft*:M OS h y > 9 

u jsv^t «, . » i ^tfe^ffl t naio^u icT7n- 

7M y/Y- b 6 0 CSf *aXt4C tT% 70-f 
-f b 1 2 ?r^LT«®f -v^^S 5 OjEra^i: 

[oiii] mnnmmm) ±tzmt&Mmxn. mm 

^i:ot>Tt, MOSFET l±±IBHifc?BSt t 
[0 112] tfc, »7**»!R-Cli, 5?5*fiOM 

o s f 5 > ^ izfcv^r, $n i ^fisf^t 

[H®<7)K*^lfe^] 

[H 1 ] *§&IE<0$fl 1 |«S3B3!RU*J»t**ffl^«7-MO 
SFETWlfllT-ii. 

[12 2] -7U-7-4 >>?Y- b 1 2 U«fflrSrttX-r*«r 
mz&V&Y- b^\tLt-7u-y- 4 VifY- bWi&tf) 

[H 3 ] y- f «fi8W7 d-t- < > ^y- h t K 

[E94] HUC^1-iiSa^ - 7-M0 S FETOWtmum 

[H5] H4tC^<»E^<7-M0SFET<0SJjiIg 

[06] H5U«<«B/<7-MOSFET»)8itI8 

[0 7] » 1 i5it4MOSFETfl)WftX 
^j*?-^L7t0T-*)^„ 
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[18] ^%W<O»2||jjfe?F^U±5tt*M0 S FET<JO 

BrD5El-e£>&o 
[19] *f§WO»3«*B»Ui3tt*M0SFETO 

[110] fl53*«6?FJffiUi3*t*MOSFETO*Wa 

[SI 1] *«9JO*4**®JEH-*m*MOSFET 

[112] »4*S6JBSU*Jit*MOSFETW*«i£ 

[01 3] *%WO»5*»JK!RU*5tt4MOSFET 

[HI 4] tt^^6ISIgCi5H^MOSFET 



75 



[EI15] $^<7)^ 7 iM;gt:^lt^)MO S F ET 

[SI 6] S£*Ui3lt4MOSFETOBffflB|-C*4o 
[Ell 7] SIft^>iH5r*t^M0SFEToy 

[fr^ifcW] 

l-n + ISS, 2-n- fflJLk:**^*^®, 3 a, 
3b-p- ffl^-^IML 4 a, 4b-n + ffiv-*|g 
70 it, 5— «ffi-^^*iUJl (n- MS iCi) , 7 

HfttMJL 8-y-Hg> 9-tt*ilK, 10-v-x 
1 l-Kl/'f >1S1, 12-7D-fO^' 
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